Abstract
Introduction 1 2
Whereas the role of attention in perception has been acknowledged since the early days of 3 psychology (e.g., James, 1890), the notion that perception may also be of essentially predictive 4 nature has been only relatively recently considered in a systematic manner (e.g., Gregory, 1980). Applying predictive processing principles to auditory perception is especially attractive, because 17 sounds are ephemeral and the patterns formed by them, which are regarded by some as the 18 processing units or perceptual objects in the auditory modality (Kubovy and Van Walkenburg, 
32
In adults, two sets of deviance-detection paradigms provide the most compelling evidence for the 33 notion that predictive processes underlie deviance detection: Violations of simple contingent 34 inter-tone relations, such as "if the current sound is long, then the next will be high; if the current 
7
These previous studies established that neonates encode the direction and size of pitch steps.
8
Thus, it is possible that a series of tones with descending pitch will evoke prediction for the 9 continuation of this trend in newborn infants. If this was the case, violating the pitch trend should 10 elicit an error signal, such as the MMR. To test this possibility, we presented newborn infants 11 with trains consisting of 6 tones descending in pitch in uniform 3-semitone steps ("standard").
12
Trains started with a pitch randomly taken from the 622-1480 Hz pitch range (Figure 1 ). Half of 13 the trains contained a tone that was 3 semitones higher in pitch than the previous one ("deviant").
14
Ascending pitch steps occurred with equal probability either in the 2 nd or the 5 th position.
15
Because the brain must first extract the descending-pitch regularity before forming a prediction
16
for the continuation of the trend, we expected that MMR to the violation of the pitch trend could 17 be elicited by the late but not by the early ascending-pitch tones. MMR elicitation by deviants at 18 the early position would suggest that the newborn brain was sensitive to the overall probability At Position 5, standard tones elicited a response with an early and late negative peak (note that 36 the second peak followed the onset of the next tone in the sequence), whereas deviant tones 37 elicited a slower positive response with a peak between 200 and 300 ms (Figure 3 ). The ANOVA 3. Discussion 18 19 Significant discriminative ERP responses were elicited by ascending-pitch deviant tones 
26
The lack of a significant discriminative response for 2 nd position deviants rules out the alternative 27 interpretation that the low probability of the deviant ascending pitch steps would be the cause of Therefore, the absence of MMR response for the 2 nd -position deviants needs further explanation. randomized.
13
The current results are compatible with the notion of predictive processing occurring in the 
30
Half of the trains included a deviant ascending step at Position 2 or 5 (150 trains, each).
31
Descending only, Position-2 deviant and Position-5 deviant trains were delivered in a random 32 order. The overall deviant (ascending step) probability was thus p=0.083. The total duration of 33 the stimulus presentation was ca. 22 minutes. there is no reason to do so. We treated all infants" data as exemplifying the same ERP response.
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